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ON  THE  MANNER  OF  ACTION  OF  THE  ANTIKICR03IAN  ACTIVITY 
OF  CHLORPROMAZINE  AND  ON  CERTAIN  ELECTRONIC  ASPECTS 
OF  THE  ANTAGONISTIC  ACTION  OF  ADENOSIKE-5-TRITHCSPHATE 


/Following  Is  a  translation  of  an  artiole  by 
Michel  Faguet  and  Mae  Andree  Goudot,  of  the 
Bacteriophage  Servioe  of  the  Pasteur  Insti¬ 
tute,  presented  at  tha  17  December  ip$2  meet- 
lng  of  tbs  yrenoh  Academy  of  Solenoes  and 
published  In  tbs  French-language  periodical 
fcjptea  xstfui.  ii  rAgademif  Ml  gglenoea  , 
(Reports  of  the  Aeadeny  of  Sclenoes),  Vol  256, 
1965,  pages  531-533,  under  the  subject  head¬ 
ing  of  Bacteriology*/ 


3he  antimlcroblan  activity  of  chlorproma- 
sine  an  staphylococcus  va a  studied  jn  vitro,  as 
tbs  antagonistic  action  of  adenosin*-5- triphos¬ 
phate'.  An  aleotranle  interpretation  is  given. 

lfs  studied  the  antimlcroblan  aotlvity  of  ohlorproaa- 
sine  (A560  HP)  with  regard  to  gram-positive  serobio  gsrmo 
(stapbylocoooui)  and  gram-negative  gens  (oollbaoilll), 
which  has  already  been  the  subject  of  several  artloles  ( J. 

L.  Bourdon,  jm.  iSdX-  fasteur.  101,  1961,  pp  876-886). 

Wb  used  a  oertaln  number  of  strains  and  a  subsequent  arti¬ 
cle  will  give  the  detailed  reeulta.  Wa  observed  that  ohlar- 
prcmaiina  had  a  considerable  antimiorobian  action,  la  vitro, 
with  respect  to  suoh  graa-uosltlve  germs  as  staphylococcus, 
and  such  weaker  with  regard  to  suoh  grsa-nsgatlve  germs  as 
oolibaolllus. 

In  this  report  we  shall  give  only  our  results  concern¬ 
ing  staphylococcus  (strain  Tv). 

Wi  used  the  teolsxique  of  continuous  recordings  of  the 
curves  of  aioroblan  growth  by  means  of  tha  "ICEOI"  electronic 


microbiophotometer  (M.  Faguet,  Ann.  Inst.  Pasteur,  21»  1959» 
pp  177-187).  The  culture  medium  used  was  water  with  3$ 
peptone  and  0.3$  glucose.  The  pH  -was  adjusted  to  7.4, 

Results.  A  0.14  X  10“5  mol  concentration  of  chlorpronazine 
is  necessary  to  make  the  speed  of  multiplication  7  (control 
culture)  pass  to  v/3  (speed  of  multiplication  =  number  of 
divisions  per  hour),  in  a  given  area  of  the  exponential 
phase.  In  order  to  obtain  the  same  result  with  penicillin, 
it  was  necessary  to  use  it  in  a  10“7  mol  oonoentration. 

Therefore,  ohlorpromazine  displays,  vitro,  a  con¬ 
siderable  antimicrobial  action  with  regard  to  staphylococ¬ 
cus  .  It  is  Imown,  moreover,  that  it  causes  considerable  al¬ 
terations  of  the  bacterial  vail  in  this  germ  and  that  it  has 
no  antibacterial  action  in  vivo  (Bourdon,  loo.  cit. ) . 

In  addition,  we  established  the  antagonistic  action 
of  ATP-K+  with  respect  to  the  sntistaphylococclc  activity 
of  chlorpromai! lne  (Fig.  1). 

The  fact  that  ohlorpromazine  inhibits  the  growth  of 
a  culture  of  staphylococcus  Aq  vitro,  regardless  of  whether 
It  has  no  action  i&  vivo,  or,  on  ine  other  hand,  of  whether 
the  growth  of  the  staptyloooocus,  stopped  by  it,  starts  up 
again  in  the  presence  of  ATP -r,  auggOBtB  that  its  ineffect¬ 
iveness  ia  vivo  is  perhaps  due  to  the  presence  of  such  com¬ 
pounds. 


It  is.  therefore,  interesting  to  become  familiar  with 
the  eotlon  meohaaiem  of  ATP-X*  on  ohlorpromastna.  The  ma¬ 
te  111  o  oation,  in  the  presence  of  ATP  end  of  chlorpromaxine, 
forms  a  oomplex  In  which  it  is  Jointed  to  two  0  atoms  of 
the  terminal  phosphate  of  the  ATP,  the  nitrogen  of  the  all- 
phatlo  component  (a  free  pair  on  N)  by  a  covalent  bond  end 
Cl  of  the  phenothiazlne  component.  This  will  undoubtedly 
have  the  effect  of  putting  the  aliphatic  component  in  the 
plane  of  the  cyclic  component. 


p 


Fig.  V.  Growth.  curves  of  a  staphylocoooua  (strain 
TK). 

/Legendj7  T  1  =  control  ourts;  1  =  e?*awth  ourut 
in  the  presence  of  cblorpronat Ine  (0.1 4  X  \Ctj 
mol)  and  ATP-r1,  (ICT4  mol);  2  =  growth  ourve  in 
the  preasnoe  of  ahlorprcaaslne  (0.i4  X  10“ epl)» 
arrow  4  indloatsa  the  addition  of  4TB-K*  (10 "4 
mol),  follows <i  by  renewal  of  growth;  3  and  4  » 
oontrol  ourves,  only  ohlorproaieslne  (0.14  X  10 
nol). 


1. 

Electrons. 


aieoxnane.  vicoupisa  1st el* :  --i  -- 

1,890,  1.779,  1.664,  1.584,  1.572.  Lowest  free  level*  1.403 

The  results  are  different  fro*  the  ones  obtained  (B. 
Pullman  r  1  4.  Fullman,  Be  suite  of.  SSA&&3&  Mr 

ponent  sad  X*-  Into  the  oaleulatlons. 

2.  Oharas s  (Fla.  2).  The  CHg  (+0.54)  group  that 
blade  the  allpnatle  oonpement  to  H  or  the  plane  oonpooent 
Is  strongly  positive  and  is  located  between  two  appreciably 
neutral  atonss  H  (+0.07)  sad  CH2  (+0.04). 
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Figure  2.  Charges 

Therefore,  there  ere  only  labile  bond*  end  more  especially 
vlth  the  N  of  the  eyclie  component.  The  ohlorpromasine 
moleoule,  therefore,  haa  a  great  tendency  to  lose  Its  ali¬ 
phatic  consonant  and  to  gif*  phenothlaxlne,  aince  the  CEfe 
(+0.54)  group  of  the  aliphatic  component  ie  Joined  to  the 
terminal  phosphate  group  of  the  ATP. 

To  amuimrlga.  it  is  known  that  chlorpromaslne  acts 
especially  by  altering  the  nlcrobian  wall  (Bourdon,  lfis.. 
9lt.)  and  that,  on  the  other  hand,  it  inhibits,  i&  vivo, 
the  incorporation  of  P30  the  lecithins  (K.  Bloch,  Ljp- 

lde  Metabollaa.  New  Yofli  J.  Wiley,  I960).  The  results  of 
our  experiments  show  that  in  the  presence  of  ATP- IT*  the 
growth  of  the  bacterial  culture  reeuaea.  The  results  ob¬ 
tained  by  calculation  seem  able  to  explain  the  axperlaental 
result*.  In  faot,  if  the  distribution  of  the  charges  in 
the  preaenoo  of  ATT-I*  i»  oonaldered,  it  la  evident  that 
the  following  reaction  oooure: 


O  -l*— ‘Ull  -*•  [ibcualliiftAitt*-— Clik — CU#— (.11,  —  V 

I  '<11, 

nil 


r-  O  I'  —  0 - <  111,  —  Clj, -  N  (Oil .  i  i-*-  |»!>v'i:0tliiiririt 


0— P— 0— CK,—  CH, — N : CH,).  correeponde  to  the  incorpora¬ 
tion  of  the  phospheryiated  baee 
oh  in  the  leni  thin  of  the  aeabrane 

of  the  ge,-«e,  whenoe  the  reauap- 
tlon  of  growth. 
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